DOCUHEHT BESOHE 



BD 108 027 



C6 009 839 



AUTHOR 
TITLE 

4 

SPONS AGENCY 

PUB DATE 
NOTE 



EDRS PRICE 
DESCRIPTORS 



Ross, Steven 

Imagery Ability and Context Modality as Factors in 

the Acquisition and Transfer of Concepts* 

Advanced Research Projects Agency (DOD) 9 Washington, 

D.C. 

75 

27p*; Presented at the Annual Meeting of the American 
Educational Research Association (Washington^^ D.C., 
March 30-April 3, 1975) 

MF-$0.76 HC-$1.95 PLUS POSTAGE 

♦Imagery; Learning Theories; Paired Associate ' - 
Learning; ♦Pictorial Stimuli; ♦Recall 
(Psychological) ; Research Projects; ♦Retention; 
Speech^; ♦Visaal Learning 




ABSTRACT 

Subjects, differing in imagery ability, learned a 
list of paired associates with the presence of a verbal context 
related to the stimulus item, with a pictorial context related to the 
stimulus item, or without the presence of any context • Following 
t^^ing for recall, the subjects were required to learn one of two 
transfer lists. Both lists were comprised of the original responses 
and new stimuli. In one list the hew items were conceptually related 
to the original learning contexts, whereas in the other list they 
were npt. The results supported the hypothesis that higl --imagers 
would recall acre words than low-imagers during acquisition, and that 
this effect wouXd be most apparent when the learning context was 
pictorial. In addition, high^imagers were superior to lcw*imagers in 
transferring both verbal and pictorial contextual information to 
related ind unrelated instances. These findings implied' that iiagery 
ability is a strong determinant of ability to learn and transfer 
contextuai information presented in verbal or pictorial modalities. 
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Abstriict 

Subjects, differing in imagery ability, learned a list of paired associates 
with the presence of a verbal context related to the stimulus item, with a 
pictorial context telated to the stimulus item, or without the presence of any 
context. Following testing for recall, the subjects were required to learn one 
of two transfer lists. Both lists were comprised of the original responses and new 
stliauli. In one list the new items were conceptually related to the original 
learning contexts, wheresas in the other list they were not. The results supported 
the hypothesis that high-imagers would recall more words than low-lmagers during 
acquisition, and that this effect would be most apparent when the learning context 
was piitorial. In addition, high-imagers were superior to low-im<Cgers in 
transferlng both verbal and pictorial contextual information to related and 
unrelated instances. These findings toplied that Imagery ability is a strong 
determinant of ability to learn and transfer contextual information presented in 
verbal or pictorial modalities. 
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The past decade haa wltneased a renewed eiiq;>ha8ls in the study of imagery. 
Not altiea the turn of the century during the heyday of introspective research 
has the interest in this construct been so visible (Palermo »^ 1970). For the most 
party conteioporary studies o£ Imagery have either manipulated stimulus attributes 
in order to facilitate or inhibit Imagery arousal (e«g«» Palvio^ 1969) » or 
employed specific instructions designed to induce imaginal processes while 
encoding stiimjilus material (e.g.. Bower » 1971). Ihe mergent theoretical conceits 
have centered on such questions as why pictures are remembered more easily fchan 
words (Paivio^ 1969) » and whether verbal and nonverbal toding involve intercon* 
nected or oostly Independent systems (Paivio, 1974; Pylyshyn, 1973). A related 
issu«» which has received relatively little attention by researchers, concerns 
the implications of individual abilities (or predispositions) for using imagery 
in transformational processes* Utte aptitude by treatment interaction (AXI) 
frasiework, as proposed by Cronbach (1957; 1975) and others (see Berliner & Cahen, 
1973), strongly supports this type of investigative flqpproach, and emphasises its 
potential for promoting an increased understanding of the basic processes under«» 
lying human learning. 

The present investigation was designed to investigate the conditions under 
which individuals who differ in Imagery abilities acquire and transfer concepts 
that are incidentally expressed by verbal or pictorial contextual cues. It had ' 
been shown in an earlier investigation (Dl Vesta & Ross, 1970) that the related* 
ness or meaningfulness of a verbal context has clear effects upon the learning 
and transfer of paired •associates. Specifically, It was found that a related 
context, i.e., one which is similar in meaning or categorically relatable to the 
stimulus side of the pair, elicits conceptualizing tendencies In the learner 
that Interfere with specific Item learning, but facilitate conceptual transfer. 
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The present study extended the earlier one (Dl Vesta & Ross, 1970) by 
.treating context as a factor that differentially affects the perception and 
retention of stlznill, depending upon the i*om (modality) of the context and alio 
upon the e3q>erlcntlal history of tha individual. Talten by itself, a stloulus 
vlll be subjectively encoded in terns of the learner's prior experiences. Bie 
oore anblguous a stloulus, the nore likely will be the tendency to attend to 
non-focal (contextual) cues in an active atteopt to provide structure and oetming 
to the focal input. Take, for exaaple, the following sehtencet "The cardinal 
delivered hii seroon on Sunday." In this situation, the najority of readers 
would experience little difficulty in defining the stimulus, "cardinal," as a 
type of clergynan. However, without the presence of a stipporting phase (i.e., 
the contextXr^and depending on the person's previous experiences, he mlrfit be 
as lUceXy to view "cardinal" as a type of bird. It appears intuitively /obvious 
thatt in these situations, context has an Important infltjiance on the petcection, 
coding, and storage of the focal e3q>erlence. Accordingly, context determines the ^ 
potentiality of transforlng what was learned to new situations. Earlier 
findings provide support for these notions, but further inquiry was suggested 
to detemlne the effects on learning and transfer of the Interaction between 
context modadlty (specifically, pictorial vs. verbal cues) and individual 
differences In Inagery ability. 

There is considerable ^evidence showing linagery to be a significant variable 
affecting the storage and retrieval of verbal and pictorial cuese Palvlo (1970) 
employed the "conceptual-T>eg" hypothesis In Interpreting the effects on associa- 
tive learning of such variables as conc«etness-abstractness of stlnuli, taodality 
of stlnuli, and context of stimuli. Rohwer (1970) has suomarlsed results showing 
that "action" prepositional connectives evoke taore memorable kinds of imagery 
than either "static" or "coincidental" connectives. In other investigations 
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Involving verbal and pictorial transfornations of stinuli, Reese (1970) found 
imaginal and sentence connectives to be equally facilitative for adults, but that 
inagery was less effective in providing useful contextual cues for children. 
These studies suggest that naterials presented In pictorial arid verbal aodalities 
are processed differently and possess unique potentialities for learning and 
transfer • 

It has also been hypothesized. that individual differences in specific 
attitudes or Idiosyncratic predispositions for learning Influence ability and 
preference In processing pictorial stimuli. Notions of this sor?t involving 
loagery have lon^ been a subject of speculation by philosophers, and scientists. 
The foraal study of Inagery differences seems to have originated with Gal ton's 
classic breakfast-table questionnaire (1883). More recent investigations have 
yielded other questionnaires and objective tests of spatial reasoning (see 
Ri-'.aidton, 196?) designed for the purpose of classJLfying individuals on the 
basis of inagery ability. 

It seems relevant for basic experimental inquiry and as an obvious extension 
of current Imagery research, to more closely examine individuals who possess 
Inagery skills as they Interact with controlled environmental influences. In 
the present study, context was viewed as a pervasive and influential external 
(environmental) variable. Such cues- provide the framework within which all 
experiences are embedded. By Investigating context as an environmental factor 
and Imagery as a distinctively biasing cognitive process, the present study was 
designed to provide further insights into the important question of how ATIs 
affect learning. Specifically, individuals classified as either high or low in 
Imagery ability were compared on the basis of their performance in learning and, 
in transferlttg from, naterials embedded within pictorial and verbal contexts* 
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Design V 

The experlnontal sessions were conducted on an individual basis and 
consisted of: a) the presentation of 20 paired-associates to b« learned to a 
criterion of one errorless trial in the learning phase; and b) the presentation 
of a slnllar list of 20 paired-associates for one recall and one study-recall 
trial in the transfer phase. 

Ihe design for the learning phase ioplied a factorial analysis of variance 
consisting of two between factors. Ihe first factor. Learning Context, was 
coc?)ri3Cd of three conditions involving contextual variations. In the verbal 
context condition, two accessory words were positioned between the stimulus and 
response eleoents of each word-pair. The accessory words were meaningfully 
related to each other and to the specific etlmulus element, thus suggesting an 
inclusive concept category. In the pictorial context condition, the context 
was sirailarly positioned and identical In toeanlng to that described above, but 
was presented in a pictorial mode; and in the no-context condition, only item 
pairs, without context stimuli of any kind, weVe presented. The second factor, 
toagery ^ility, was coa^rised of two categorle\^ of Imagera (high and low). 

The analysis of data from the transfer phasa\included an additional between 
variable. Transfer Concept, based on the relationship b«tN»en stlouli in the 
learning and transfer phases. In related-concept transfer, the stlouius element 
presented in the le^lng' phase was Mplaced by a new word tneanlngfully related 
to the concept defined by both the original stlouius and its supporting context. 
In unrelated-concept transfer, the new ctlnulus word wa» also related to the 
stimulus element in the learning ph^, but was from a different concept class 
than that e3q;>res8ed by the original st^porting context, otter than these 



exceptions 9 all factors remained the same* in the transfer phase as they vere 
during the learning phase « 

Subjects 

The SB vere 120 undergraduates enrolled, in an introductory educational 
psychology course at The Pennsylvania State University. All Ss were awarded 
points whlch^were credited toward their class grade for participating in the 
experiment. 

Prior to the ponduct of the experiment proper, a battery of spatial 
relations and perceptual takks were administered to a pool of 300 Ss. The 
tsst battery included: Flags : A Test of Spatial Thinking (Thurstone & Jeffrey, 
1956); the Space Relations section of the Differential Aptltulie Ttest (Bennett, 
Seashore, & Wesman, n1947); and the Gottschaldt Figures Test, i^s described by 
Thur8*:ono (1944). An average standard score (T) was obtained for each S by 
averaging the individual standard scores received on the three imagery tests. 
The 60 Ss with the highest average scores were characterised a| high-lmagers 
and the 60 Ss with the lowest scores were characterized as low*lmagers. The 
resulting groups of 60 high-lnagers (f « 59.19) and 60 low-lmagers (I » 38.96) 
con^leted all phases of the experiment. 

Stimulus Materials 

All lists used for study in the learning and transfer phases were comprised 
of 20 word-pairs,. individually mounted on slides and presented by means of a 
carousel projector. An additional list, consisting of eight paired-associates, 
was arranged for the practice trial. 

The words used in the learning and transfer lists were all one • three 
syllable concrete nouns. While normative ratings of Imagery or concreteness 
were not available for many of these words, it was assumed on the basis of 



previous research (?alvlo, Yuille, L Madlgan, 1968) that all tjere relatively high 
iu toaBcry-arousal* 

The stlaulus vcrdc were selected according to the criterion that they could 
relate to two ceparate and distinct concept categories. For example , among the 
stimulus vords chosen were bat (relating to baseball and/or a typs of animal), 
foot (relating to aeasureaent and/or to a part of the body), boxer (relating to 
a type of athletr^ and/or type of dog), club (relating to a type of weapon and/or 
a playing card suit), and so on. The context words, two for each stimulus, ware 
randomly chosen from one of tlie two concept^categories. As an additional 
restriction, it was required that all context words could be represented clearly 
and s.tiply in pictorial form. The Battlg and Montague (1969) category norm* 

were referenced whenever possible to provide exempl^frs of appropriate categories • 

f 

However, the lack of published norms specifically related to the selection 
criteria made it necessary to rely socnetimes ^n Intuitive Judgement in selecting 
words* Tlie Battlg and Montague norms were again eti>loyed for the selection of 
all response elements and practice items frora separate categories not containing 
the words designated for the above functions. The specific lists used in the 
learning and transfer phases were as follows: 

Verbal context condition. In the list presented to the verbal context 
group, two context words were always positioned above and below the corresponding 
main pairs as in the following illustration: 

diaaon^ 
CUJB PEPPER 
heart 

The context words were typed in lower case letters and were conceptually relatable 
to the stimulus side of the pairs. 



. Pictorial context condition* Tlxe lists and ad-:alni0trative procedures were 
Identical for the pictorial condition except that the context words were replaced 
by similarly positioned line drawings as shown below: 

CLUB BEPm 

No- context condltlon e A separat^\8et of Items consisting only of stiaultis 
and response eleinents» without conte::tual cues» were arranged for the no**conte:ct 
treatment condition, i 

Ttocall trial list. A recall trial was administered following each presenta-* 
tlon of St study trial list. The list constructed for recall contained only the 
2C stimulus words used as cues for the identification of the response words. Ih0 
recall list was identical for the three learning conditions* 

iL-ansfer p hase lists. The study lists presented in the transfer phase also 
containa:! 20 vord*pairs« Each pair consisted only of an original response 
eleqient and a new stimulus. In one transfer list» the new stimulus words were . 
conceptually related to the original stimuli and to their supporting context;s 
(e.g», if the stimulus, CLUB, had been supported by the context, "diamond and 
heart the new stimulus word was '^SPADE"). In the other transfer lict, the new 
stimulus elements also were related to the original stimuli, but within a different 
concept category from that expressed by the si^portlng context (e.g.i, the 
stimulus, "CLDB," was replaced by the new word, •'BOMB," suggesting a type of 
weapon, but unrelated to CUJB within the category of ^V^laytog card suits"). The 
recall lists used in transfer contained only the related-concept or unrealtgd- 
concept stimulus items as cues for the original responses. 
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Procedtire 

Ihe Ss were adblnistered the tsBks. on an individual basis. The experimental 
sessioTis mre from 45**5S ninutes in duration* 

Upon arrival at the laboratory, the S was seated at a table in front of a 
microphone and a large translucent screen. Standard instructions for the study- 
recall nethod of learning - atred-associates were administered together with 
brief conujents on the purpose and function of some of the apparatus (i.e., a 
lalcrophone and timer to measure response latencies* and a carousel projector). 
Xhe S3 were also. informed about the importance of responding rapidly and 
1 acctu:at:ely. 

Following the preliminary instructions, a practice study-recall trial 
consisting of eight paired-associates was administered to famillarire S with the 
procedures and to reduce practice effects during the actual experimental trials. 
During study trials for bqth the practice and expeirlmental* tasks, each word-pair 
was projected onto the screen for a three-second exposure period. A recall trial 
was administered Imtiiediately after the coo^lete list of pairs had been shown in 
succession. The maximum exposure period for each recall stimulus was 4 seconds. 

Following tho practice trial, S was administered a set of instructions 
corresponding to his assigned condition. Ihe Ss in the no-context group slxi^ly 
' were told that' the procedure would be the same as in the practice session, except 
that they would be asked to learn 20 rather than eight word-pairs. The Ss in 
the verbal context grot^ were administered similar instructions, but were informed 
that two accessory (context) words would be positioned between each word-pair in 
all study trials. As in the practice session, recall would involve the oral 
identification of the correct response to the stimulus cue. The instructions 
In^lled that S could ignore the context or use it in any way desired. The Ss in 
the pictorial context groi^ received the same basic instructions as lu^ verbal 

ERIC li 



group except that the accessor/ stlxmill were referrrtd to as pictures rather chan 
words. All Ss then were presented study and recall lists appropriate to their 
asslcned condition. Different random orders of these lists vere administered on 
adjacent trials. The ieaming phn^a was cenainated vhen the S reachr-i the 
criterion of one errorless x ^all trial./ ^ 

A lOminute rest Irterval was provided at the end of the learning phase. Ihe 
purposes of the rest interval were to reduce short«-tem memory of the previously 
loamed materials and allow S an opportttnlty to relax somet^at from the tensions 
of the learning phase. She Ss wera cautioned that thinking about (or rehearsing) 
previous learning could adversely affect their performance on the subsei|uent 
experimental taaki 

A third set of instructions were administered at the completion of die rest 
interval. These instructions dealt with the procedures for tlie first transfer 
trial. The Ss were Informed that 20 new words would be projected on the stimulus 
side of iihe screen. for a maximum interval of IS seconds per word. The S was 
told that he was to make an ''educated guess" as to viilch of the 20 original 
response words went with the new stimulus. As In the learning phase, the 
instructions emphasized the Izaportance of responding both rapidly and acctnrataly. 

Each new stimulus elemont in the transfer list was categorically related to an 

\ 

original stimulus ^ement, but depending upon condition, was either related or 
unrelated to the original "context- si^por ted" concept. After ail 20 stimulus 
items were presented, a study trial was administered in ^ich the new stixmilus 
items were paired with the proper responses. As in the learning session, each 
pair in the list was presented for a three-*second exposure interval. A recall 
trial Was then administered by the identical^procedure employed during learning. 
That is, the exposure interval wai; contingent upon the latency of S*s response, 
but never exceeded the maximum of four seconds. 



10 



Results 

Ihe toajor dependent variables in both the learning and transfer phases o£ 
the esqpetiment were nuciber of correct responses and average r^^ponse latency. 
In addition t an analysis was performed on the ntnnber of trials to criterion In 
the learning phase. The analyses of these laeasures are discussed separately 
below* 

Trials to Criterion — leaminR Phasja 

l^rforaance was measured in this analysis by trials to criterion In the 
learning phase • The purpose of the analysis was to deteilmine whether degree of 
orlcinal learning would differ as a function of Learning Context (verbal^ 
pictorial 9 and nc-context); Iniagery Ability (high- and low-inagers); or as a 
function of the Interaction of these^actors, ^ 

The data were analyzed via a 3 x 2 between-groups analysis of variance. 
The results of the analysis revealed that neither the main effects nor the 
interaction were significant* Although the present data Inply little about 
acquisition performance , they strongly auggest there were no differences between 
treatment groups in overall learning (as measured by trials to criterion)* 
Accordingly, transfer could b^^^sumed to depend upon the effects of treatmenti 
rather than on the degree/ to which the original palred^associate list was maatered 
In the learning phase of the experiment. 



Kupber of Correct Resioonses Learning ghase 

The analysis of data for the learning. phase wasf based on the number of 

'.I • ^ 

correct! responses during the first recall trial, iiie^purpose of this analysis 
was to iletermine the effects of Context HDdallty, Imagery Ability, and the ^ 
interac|:lon of ttiiae factors during the initial stages of acquisition learning* 
The .data were analyted via a^^2-h$tween<*groapa analysis of variance as 
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employed in the analysis o£ trials to crlterlqn. 

Hbe analysis yielded a significant mala effect due fo lieagery ability, 
F (1,114) " 4.83, £ <^.05, favoring the perforaance of kigh-iaagers (X » 6.435 
over that of low-imagera (X - 4.92) during the fixst trial of learning. Tiie 
main effect due to Learning Context rjas not significant (F <^ 1.00). Since 
the interaction of IDoagery i^llity and Learning Context approached significance, 
P (2,114) - 3.03, E<^.10, the individual, tneans were inspected to determltie 
whether they were In the predicted dlre&tlon. Ihe Inspection o£ ineana Indlcetdd 
a. slight difference In favor of low-^lmagers for the verbal context condition 
(d » .Q5)f and substantially larger differences favoring hlgji-lmagers In both the 
picture context and no^^context conditions (d • -3.05 and •2.34, respectively). 
These coQq[>arl8on8 are graphically displayed In Figure !• - ; 



Insert Figure I about here. 

additional analysis -was perfonaed to test the interaction between two of 
the thr^c variations of Context MDdallty (l.e.t the verbal and pictorial 
conditions) and Lnagery Ability. The analysis yielded t (114) » 2,31, e<^.05, 
> indicating that the differences betoken Ima^ry groups varied significantly 
across the two conditions of context: low Imagers did not oake significantly more 
correct responses than hlgh^-lnagers in the verbal context condition (^^.OS), 
but high-imagers made significantly more correct responses than low-imagers in 
the pictorial context condition, t (114) « 2.55, £-^#02. These findings support 
the hypothesla that imagery ability relates to effectiveness in processing 
pictorial modes of context. 
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Ktaiib^r of Corract Raspons^s *- Tranafay ghase 

Tho ptit]po«o of ^Is analysltt wau to detemine the sbillCy oi hlgh« axtd low- 
imagars to transfer to matorlala differentially related to t^e origlnai concepte 
en5>loycd In the leainXng phaaa^ Of further concern waa how these varlablea would 
affect performaace before atid after an opportunity for atudy was provided 
<Secall ^als I ami 2, respectively) • 

On thfe basis of pr<ivious research (Di Vesta & Soss, 1970), it was hypothe- 
sized that relatcd-^oncept stixnulus itsma would result its positive transfer, 
whereas unrelated-concept stimulus itans would result in negative transfer, A 
baseline froa which to determina these effects was provided by the transfer task 
perfomanca of Ss assigned to the contral (no-context) condition^ Since these 
Ss never viewed either type of context during original learning, variations in 
Transfer Concept (related vs. uzirelated) were assooiad to have no effect on their 
performance* 

'Jha nianber of correct responses on the transfer task were analjrzed via a 
3x2x2x2 mlxedi analysis of variance. The last factor. Trials, was the 
^ within variable. The between variables were three conditional of learning Ck>ntext, 
two levels of Baagery ifl>ility, and two variations of Transfer Concept « The 
analysis yielded a significant taain effect due to Imagery Ability, F (1,108) « 
11.39, p ^.01, showing high-isaagers (X » 10.13) to be superior in recall to 
low-lxaagers (X - 8.52). Other significant main effects, due to learning Context, 
Transfer Concept, and Trials, were qualified by the interactions described below. 

The interaction between learning Context and Transfer Concept was significant 
(o ^,001). These factors were also involved in a significant hig^r order 
interaction with Recall Ttials (e ^.01), which is displayed graphically in 
yiginra 2. There it oay be seen that in Ttial l| and to a lesser extent in Trial 
2, the picture context groups demonstrated the most 5:elated-concept transferi 
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but the least ur.relat«d-concept tremsfer. In a cooparlson of call aaana, tha 
pietura context was sv^erlor to the vexbal contaxt in Trial i, t (108) •4.66, 
£^,001, but there were ao differences between diose conditions in Ttlal 2. 



Insert Figure 2 dwut here. 



transfer perifomances by Ss in tiie pictorial and verbal context groups 
ware coc^ared, in further analyses, with the baseline established by pooling the 
saans of the experlMiitally equivalent control (no-context) groups across the 
t«o levels of Transfer C36accpt. Ihe ccwiparisons of groups against this baseline 
are depicted graphieall]^ in Figure 2. The representations of means above this 
baseline isdlcate positive transfer; those below indicate negative transfer. 
Individual cooparisons revealed that related -concept transfer was positive for 
the pictorial context condition in both Trial 1 (£ <* .001) and Ttial 2 ( £ ^.OOIX 
and for the verbal context condition in Trial 2 (£.^.001). However, unrelated- 
cbncept transfer wto negative for tiie pictorial conditiod in Trial 1 <E^.0S)k 
Hons of the etbei; baseline sonparison* yielded significanl; diffsrences. 

These findings provide strong support for t$» hypothesis that the node of 
context received during learai^ would affect transfer differentially. Although 



both nodes of context produced positive transfer to rjsU^d-cenuept Instances, tlie 
effect of the pictorial context was significantly greater than that of the verbal 
context. In addition, unrelated-concept transfer was negative when the learning 
concept was pictorial, vher^as it was sero when the content tras verba^.. In 
general « it can be concluded that the effects due to the verbal context were less 

protiounced than those due to the picture context. / 

/ 

i O 
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The Interaction between Imagery Ability and Transfer Concept, although not 
atatistically significant (e suggested by the direction of means that 

differences between high- and low-lmagers were greater for related-concept 
transfer (d • 2.31) than for unrelated-concept transfer (d « .90). These 
differences are wore nisaaingfully expressed when the experimentally equivalent 
control groups are removed from the analysis, in which case d « 3.12 and d • 1.00, 
respectively. A coii?>arlson of these latter difference scores yielded t (100) - 
2.68, 2<^05. \ 

TtiB Imagery Ability x Learning Context Interaction was also of marginal 
significance (F » 1.71, 2:^*05). The direction of means, however, did Indicate \ 
a tendency for greater differences between high- and low-imagers when the learning 
context was pictorial (d « 2.80) than when it was verbal (d « 1.32) or not 
present at all (d » .70). 

Response Latency — Leamlng. Phase 

In the analysis of data for the learning phase, response, latency was computed 
OS the average latency of all 20 responses during the S's criterion trial. Bie 
data were analyzed via a 3 x 2 factorial analysis of variance with the factors 
being the three conditions of Learning Context and the two levels of Imagery 
Ability. 

The analysis did not yield significant effects due to either of the above 
factors or to the Interaction between them (e^.OS)* These results, particularly 
when considered In conjunction with those obtained In the analytis of trials to 
criterion, strongly imply that the varJ,ous treatmant groups did not differ in 
degree of /learning before entering ths transfer phase. Any dlf^rences between 
these groups In transfer thus cm be attributed to the way In which the original 
materials w)are learned (i.e., treatment dlffi^rences) rather than to the strength 
of the Individual word-p«lr af/soclatlonI«^ \ 
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Rasponaa Latenc^r Tranafer Phaae 

In tha aoalysia of tranafer data, the dependent variable vaa defined aa the 
average latency of all correct reaponaeo on Trial Z. Trial 1 vaa not included 
In thia analysia because the number of correct respousea vaa generally low^ and 
ecauae the IS-aecond reaponae internal alloicied for extremely larga variabilitlea 
in correct response latenciea. The Trial 2 data vera analysed via a 3 x 2 x 2 
analysis of variance consisting of three conditions of X^eamlng Context^ two 
levels of Imagery Ability^ and two conditiona of Transfer Concept. 

The main eflfecta of Learning Context and Transfer Concept were both signlfl* 
cant (£.^*05). These factora were also involved in a aignif leant flrat 
order (p .05) te be deacrlbed below* No other main ef facta or 

Interactions were slgniflcaht. / 

Taats for alople effects of the Learning Context x Tranafer Concept inters 
action Indicated that the pictorial context condition reaulted In shorter re^Kma^ 
latencies when tranafer was to related-concept atixouli <X » I. SB sec.) than when 
it was to unrelated-concept atiioull 1.88 sec.)., t <108) " 2.83, 2,<^ 'W. In 
contrast, the dlfferencea in reaponse latency between related- and unrelated** 
concept tranafer were not algnlf leant for Sa who learned in the verbel and no- 
context conditions. The latencies for the no-context condition aignif leant ly 
exc(^aded thoae for the picture, t (108) - 4«10, £ ^.001, and the verbal, t (108) " 
3#42, £^*Cl9 conditions, Indicating poaitlve tranafer to related-concept 
stixoull in both Instaneea. 

These data thua inply that the related contextual cues Influedced the wsgra in 
which the focal materlala were coded and atored* This effect was shown to be 
greater for tiie pictorial ^an for the verbal node of context. 
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Dtscus^ston \ 
Vm results of this experiment clearly support the notion that related 
contextual cues induca conceptualising tendencies in the learner vhlch facilitate 
^hrelated-H^oncept*' trancfer, but Inhibit 'Vmrelated-concept" transfer* The 
strength and stability of these effects were shown to depend upon the mode of 
context and the. imagery ability of the learner. 

Context \ 

The present findings replicated, in part, those obtained in an earlier study 
by Qi Vesta and Ross (1970), by i^ovlng that related contextual cues are actively 
employed in cognitive transformationV of focal input* The procedures used in 
the present investigation offered the additional cdvantage of providing a 
baseline (no*-context) condition ^rom vtiich the effects of context could be 
ascertained more dearly* 

An Iniportant finding in the Di Vesta ,aad Ro3s (1970) study was that a 
context unrelated to the focal Input vas Ignored, at least to the extent that it 
did not Inhibit acquisition learning* Furthermore, when an unrelated contextual 
item vas Inserted as a main element during the transfer phase, the result vas 
sero or negative transfer* In contrast, related contexts inhibited acquisition 
learning, but facilitated transfer to confi:extually related stimuli* These \ 
results imly that learners do not passively receive the stimulus ii^ut, or \ 
encode itvas isolated pieces of information* Rather, they actively select 
itimulus compotients (both focal and contextual) perceived as meaningful, and 
incorporate or organise them into a functional stizmilus pattern* Irrelevant \ 
features of the nominal input are sorted out and ignored on later trials* 

Of particular ^iiciterest vas the suggestion that learners, for the most part, 
are unaware of these selection processes* fiev Ss in the present experiment 
reported any conscious or purposeful attempt at processing ihe contextual items* 

1 A y 
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Jtor is It necessary for Ss to be coerced in any way to use the context. The 
task instructions stated explicitly that recall of contextual items vould not be 
tested. Thus, the extent to which and how the context was to be employed was left 
entirely to S's personal discretion. Apparently, Ss made laqp licit use of the 
related contextual items, and in a manner that increased the meaningfulness of 
the to-be -learned stimuli. 

What was stored during learning and transfer is a matter of some interest. 
Since treatment groups did not differ significantly during the learning phase 
in either trials to criterion or criterion trial latency, it must be assumed that 
they vere reasonably equivalent in degree of initial learning. Ihos, differences 
between groups can be attributed mostly to the way in which the stloMilus items 
were processed and stored rather than to how veil they were ^amed originally. 
Further ellaboratlon of this notion would require some understanding of the nature 
of these transformations, a matter beyond the scope of the present study. 
Neisser's (1967) description of the constructive process WDuld suggest that 

contextual features of the stimulus Input comprise a conceptual framework 

(I.e., cognitive structure or schema) from which the appropriate response is 
constructed. The specific identities of the contextual and focal stimuli may be 
sacrificed to the framework, but the underlying concept is retained. Some 
additional support for this interpretation was provided in the earlier study by_ 
Dl Vesta and Ross (1970). 

In summary, the major effect of related contextual cues appears to be that 
of inducing conceptualising tendencies in the learner which reduce uncertainty 
about the focal stimulus! The specific identity of the stimulus, along with any 
alternative meanings it may connote, are lost to the conceptual pattern, but the 
underlying concept is retained. As a consequence, transfer to related^concept 
instances is facilitated, nhereas transfer to unrelated -concept instances is 
inhibited. ^ 
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Context Modality 

Althou^ tlui results of the present compMlson between pictures end worde 
are in agreement with those obtained in previous studies, they uniquely relate to 
the effects of these modes in contextual arrangements. On this basis » It seems 
unlikely that the more traditional interpretations of picture-^rd differences . 
could proyide an adequate account of present findings. 

°One possible explanation of the finding that pictorial contexts are more 
influential than verbal contexts eould relate to i^at Jenkins et al • <1963) 
hiiye called '"response generalization.'* Wordn are generalised symbols vhich refer 
to idealized attributes or qualities. As a result, they are isore generalizable 
than pictures, which refer to relatively specific and concrete experiences. 
Pictures » relative to words » are more meaningful in the sense that they provide 
more information (reduce more uncertainty) about their referents. 

In these terms » pictorial contexts constitute a source of relatively 
specific^ unambiguous information. As the present findings suggest » the 
pictorlally-expressed information becomes easily transferable to new instancea ~ 
of the same concept category. This may be attributable to the fact that the ^ 
transfer words were concrete and likely to evoke images as well as verbal coding. 
(Paivlo et al.» 1968). In the case of •*related-<oncept" transfer » these images 
should. be structurally similar and easily relatable to the encoded images or / 
"tein>lates" of the original stimulus pattern. The "response gc^neralization" 
notion also is consistent with the finding of comparatively little transfer to 
words conceptually related to original stimuli^ but unrelated to the pictorial 
contexts. If, for exasqple, the word, "cardinal," were received and encoded as 
an image representing a type of bird due to the influences of a pictorial context, 
the poasibilities for generalization to the word, "priest," wuld be delimited 
significantly. The word, "priest," although related to "cardinal" within another 
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conceptual franevork, presumably vould evoke an iioage totally different in fora 
and comu)tatlve meaning from that associated with the above perception of 
"cardinal/' Verbal contexts , on tiie other hand, should less readily induce' 
imaginal coding of stimulus words. In the absence of clear and vell«defined 
images, there vould be less certainty regarding the referents for focal stimuli*. 
On this basis, it does not appear surprising that only the pictorial mode of 
context produced negative transfer to unrelated-concept words. 

Imagery Ability • ^ 

The present data is conoiotent \tith conten;-orary interpretations of tnosery 

1 

differences. Until recently, hlgh-*lmagers were thought to use imagery more 
effectively than low-lmagers, whereas low-*lmagers were thought of as better 
abstract reasoners than high«*lmager8 (see, for exaDq>le, Stawart, 1965). The 
results from recent studies have presented a severe challenge to this interpreta^ 
tlon (e.g., Di Vesta & Ro'ss, 1971). Although it is generally agreed that high* 
Imagers are more able and lilcely than their lpw«*lmagery counterparts to thlnk^and 
solve problems by use of imagery, there is, at present, no Justification for 
assuming low-imagers will not profit from pictures or that they are better in 

verbal ability than hlgh-imagers (e.g., Croobach^ 1975, p. 119). According to 

I 

Di Vesta and Sunshine (1971), "... low-imagers are not really to be considered 
ver%allzers. It is not clear what their dominant strategy is except that they 
are people deficient in some strategy (i.e., in Imagery ability) without Icnowing 
their strengths" (p. 154). 

From the aforegoing. It would be expec'ed that the learning differential 
between high* and low^lmagers wotild be less in the case of verbal contexts than 
in the case of pictorial contexts. Ihis assumption is consistent with present 
findings: High-lmagers correctly identified more words on the first trial of 
learning than did low-*lmagers when the context was pictorial, whereas there were 
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no differences between groups when the context was verbal. Also, as Implied by 
the direction of data from the transfer phase, the superiority of hifih-imagers 
over low-loagers was less in the verbal than in the pictorial context conditions. 

A final point which merits some discussion concerns the con5>aritiV£ 
performances of Imagery groups during the transfer phase of the experiment. Bie 
direction of the data imply that irreapective of the mode of context received 
during learning, hi^-lmagers were more successful than low-imagers at transferlng 
to unrelated instances and especially to related Instances. This should not appear 
surprising If It Is again emphasized that hlgh-imagers should not be considered 
as low In verbal ability. In fact, there Is recent evidence to suggest hlgh^ 
Imagers can effectively employ both Imagery and verbal strategies to their 
advantage 4» associative learning tasks (e.g., Dl Vesta & Ross, 1971). Relating 
thl« to the present experiment. Imagery strategies Icould be applied to strengthen 
stimulus-response associations and to preserve the perceptual experiences, 
irtiereas verbal strategies could be used to transfer this learning to related 
Instances. Although these comaents are conjectural, if correct, they imply that 
hlgh-imagers ordinarily will surpass low-lmagers in tasks requiring the effective 
use of both imaginal and symbolic modes of thought. 
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